voi. b, No, 2(1989) 1

MEMRE ©] Brk € Rl 87 mEEERS
nA e B8
SHE - TRIE - TR

HAXER BENAKE AaaEREN

The Effects of Phospholipid-free Vegetable Qils on Serum
Lipid Components in Rats

Kim, Song-Chon - Lee, Yong-Ock- Lee, Hang-Woung

Dept. of Food and Nutrition, College of Science,
Myong Ji University

(Received Oct. 15, 1989)

ABSTRACT.

The purpose of the study was to find an effect of phospholipid-free vegetable oils on the serum lipids and
proteins of Sprague-Dawley rats.

All experimental rats were fed ad libitum for 60 days with the mixture of starch: casein: sal.t mixture:
vitamin mixture {60:18:4:1) and at the same time fed administratively with 1 ml of soybean oil, corr. oil
and sesame oil bought in market as source of phospholipid-free vegetable oils{(PFVO)} and those extracted
directly by an oil press as source of phospholipid-containing vegetable oils{(PCVQO) respectively.

At the last day of experimental period, the rats were fasted for 12 hours and decaptitated to collect
blood for analysis of serum lipid and protein. |

The results of this study were summerized as follows.

1. The supplementation of dietary phospholipid decrease food efficiency ratio and the growth rate of
experimental rats. |

2. The supplementation of dietary phospholipid improve correlation coefficient of body weight and organ
weights.

3. The supplementation of dietary phospholipid increase the level of serum phospholipid and cholesteral
ester and decrease the value of T-chol./PL '

4. The supplementation of dietary phospholipid increase the level of serum phosphatidylethanolamine..

Therefore, | think that we must eat dietary phospholipid unpurified from vegetable oil to prevent develop-
ment of atherosclerosis and fat liver.
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B (PL)S glycerol o]\ sphingosine 2] 5
B estersolA FHER 1 Lo #BES 7}
A @EREITY |

PLel phosphatidic acid (PA), phosphatidyl
glycerol (PG), phosphatidyl choline (PC), pho-
sphatidyl ethanolamine ( PE), phosphatidyli _inq-
sitol (PI), phosphatidyl serine(PS), lysopﬁos-
phatidyl choline (LPC), plasmalogen(PM), =1
2] 12 sphingomyelin (SM) &o] 1o} Algke] M
) AR B A2 PC, PE, SMoju? o] &
M 7HE Z 4P RE PColTY ‘

PCel 71E} PLS 48RS B Holx, SME
KBiolA myelin 8§82 BRsol™, PC PEY
fiEEfgeltt. o9la PCyx #REZEWHEY acetyl-
choline & B 7 choline & #i#Fel EHAE,
cholesterol (chol. ) &3 &£&53ld BEARS K
A

PC9 7]8} PLE Ft®=E frESTD &, PC
= glycerol & 1W3} 29 ®KF AL} Regf
acyl #£7} £%& ester & MAKT S phos-
phocholine ©} &3 K BH5S 2 22U BH
¢t Camphiphile) o] SL{LH= fFAST. Zslu=z
PCx Mz 8k )l MRE S BES K
BHo 2 sl fEHEe Ml FBKL #BinA
A BEANE AT BE 2 BEtt 9B BXK
# Na'ol29] E®S gA &oh” 2:A PCe= I8
2o RS A%y fifs jEHe ERS (RS}
7] W fo] BEAKN =58 Fe AR gHA 9
t}. 28l3 PLE BES KBRSE S{AJ2=
fEh59) 1/t Bk S RSt ™ @Mt (amphoteric)
olu g B-BEFHS #EAIFIH, prothrombinik
S BmAY e nEREEANS B g

E& PCE atheroma o] WS {RfEsto 219710
mKsS EA o MBI CEEES AFoE #F
3] & B ol SRS BB 2 PR RFR
ol EgE FE Aoz AAA Yrhess

Stanford £ ' H®A & chol. MIES 2 B
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#7917 polyenephosphatidyl choline (PPC) & b
RBE{LiES) M= A BEREELS] plaques
E BA/NATT HEFJon M O gifroE §
£% & e A B UE chol. ester MAKS
R Fiko] BmEI® chol. & BEAWHEH
o) R el ##%3EMK (fibroflast) 1A chol.
o] €A FEE=H M triglyceride(TG)™™
lipase &} ¥~® Jlecithin—cholesterol acyltrans-

ferase (LCAT )9 #Efkol #RHA chol. o] &

] MY ¥ oie HDL/LDLE ™ °] s
= A oY1)

PC+ EBIERIEM(LEEE] acyl—CoA synthetase
E EHAAA Bie B—Bibo] LEF acyl—
CoA thioester 9] HRE RESZ= JERERH
of YRy, mM#EAS globulin KES BAAH &
FEee s, BRARERNZ fFASEE BRY
RS BEFE B9 ohe) mikiiiRe synapse &
23 MRS HESI= acetylcholine & ¥ E (R
Slee KRS ERAII 2% oSS A
1= ST = i

ol2]ol = PC2] #aEoll= chol. o] RFES {R#EES]
T BKES WEE MmF chol. o) KEL ETFAA
MR HDL—chol. o] &8-S #inA|Z) -3

o] 2} & S 21 PL, &3] PC7} Kol HE
AsEe AL B2H PC/SM(L/S)dto] Bafe B H
fRiER AMEES FEYE BEHE GEst=d #
FE 3 %9 mypees PC 22]11 chol. & BA&Y
Ql Ba¥to]l PColl 23l BHWARES micelle BES
o] £7] (i Bl Mis PC HRZL fEite] PCHZS
QoA BH BREE HIA7|I2E HAEHREE
(obstructive jaundice) & BFRY 4 Ue HALE
A A Qlrhh®

a2l FFlgelM PL, 53 PCel el #u=d
BEAKS BRE Af=ol FRoZYE Mo
TGS Emshs Mol BiL=lm 2 Bl PR
F An® PCE WSMilmclr Bk sHe ke
myelin $§i#2) BRIl EE PCe RRBRL ofdelE
of REEIET HHH SRS Yoo, PLE B
MRl SHES EEE, e B, o:AlE (inosit-
ol), LA E 2213 choline o) #t&¥o]l AT
E3] olwAlBe ZWI HEsTy BEY FHEH
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RES RiES g BHE®RT velde] B4
AR BT 5 ATAD

2R ¥ =(Stanford) X837 MITY HHREES
#E 23lH  choline 3} PCE KL MEEH: o
HERER (Tardive dyskinesia, TD) B¥&e A9
o] MEESHE VeI Zelxelo|d]e #HEHK
i HE %38 ( Friedrichs ataxia) v $1g) &9} 032
#(Huntington’s chorea or Woody Guthrie’s di-
sease) ¢ I WMEKREBEINA 60 H U FH 24
go] PCE HHS HR ol &9 fepo] BMEHAGE
&7 lem lithiumS H{ME PCoA] #FHFEE ch-
oline & {FAI3lY BWHEBES BHEINTE Hn
5 Aok? a8l fleEEe] PLoA mi® &EXR
Mg RS MRS NE 492N BEiEs THRx
A prostaglandin o] BRATE &S YT

BlEke] #4E 63 28 PLS MRES) mEd
fe] B 4olx, mEk=} 716t BwAA A iHE fF
fsly] 8o Arle A wiEs BTN
A8 PLo] & LEslEE —ERS PCE #H #
stodo} gttt #&7E Aok 22l PCE B8] &
& A Fo2 B, AW, B F9 Iyt AR
Z 2 B %0 Myt ARl Jdou Byl K&
AN Adow MENS A AFSHA H22 EHY
AR de Aol £ BHE MIaRKAME
o} XRAaFAA 4L Aol Fou AAH &4 PC
B 2aRe B 9= Aol Rmgelsks. Ry}
o}t At PCy= #dmo £5ES] dial /M&
oA lecithinase o) &J3sld Aol g5, HLEF
e A SRR A BERA PCE &
HBRY LE/ e BES M P &L PCY
B di gt HETE FH—=HA AA ot

g ma2 gt PCr) mFd] o|eA $EE vl
=X E £8P sl #EEC aRdE IViE,
S5 718, 223 AN EH EEHRC afdE A
g IFNA B —EE KORRE3Y 60BH ﬁi’ﬁﬁ
3% Mol BERSS S45 2 HRE QL
B2 HEo)
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1. RS

3 FEoE KM HMYE MK

RigEol ke A7 A OERERS e ¥8€ 3

1) BHRE

BREWS fAHo] 110+8.5 g%+ Sprague—
Dawley % 8# 54 56 vl8lE Al o0, #HE&
fio] REFES AsiA TR AR ERERG]
BAtg, A&E4A A8 Co )2 1 BAMN BERTS
Z EEHY $RE 23 BERAME(A-F) o=
o] & #E ToEld S BERAME 60HM 8%
o

2) BERAaMH

EEFe affc XAEMNE GRS HBRESY
KEREBEHB(A~FH) #E: X £99 aHAR
of w2} Table 13} 2] REARS S BASI BX
REBE 9E £ AF2o HBREIEE sl 28lx
EEFOE HES RANME 378, ST9718, 3
716 o2 #REC] 2FUYE Roe2E WHRAL,
223 #iEEC] aFE AoRE E#Hpk 9y
B WS AL EH}Ne KaHEke 1H1g
A EoHmssigc |

3) REHRET BERME WE

HERIWS 7] BFEL 10Unitt 2wl
AESN T REERES GRENA 248 H %2
BEREE ol S oY AEHA(FER)S &
EENES REHERECE Jrola] KR3A T

2. e

1) B

fiFEFARE 60 BH HES S5 E 12 %HE
£ A7) # ethyl ether & #Ersle] EMES K
°F 10%
# 3.000 rpmolA 1558 BOSESI]  EE®K
ME-S el R ®EFshaA Mgl 6/
st oela R, B, B, 2R 59 REES
ik 0.9%¢] 4BAEK AN A2
Ke # FAE RESHE G

2) M BE o4

Mm#5e] # cholesterol(T—chol.) &E S BEF Kit
REW(F A, BFLE Co.) S HHSY HESIATS
S MIFF R EBEMAF 0.02ml B REFN 44 ¥
o EBRRAKE 3.0ml E milg F EE BEATE ©
S 37CEBEAAN 558 MBS o SXHXEE
(Hitachi Model 100 —10)& 500 nmolA] B
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Table 1. Composition of experimental diets (9)
. Group | _
-m Normal Controi A B C D E F
Basal diet? 830 - -
Carbohydrate®! 600 600 600 600 600 600 600
Casein 180 180 180 180 180 180 180
Salt mixture f) 40 40 40 40 40 40 40
Vitamin mixtureg, 10 10 10 10 10 10 10
Total 830 830 830 830 830 830 830 830
PFSO b) 1/day |
PCSO 1/day
- PFCO 1/day -
PCCO €) 1/day
PF Se0d) 1/day
PC Seo l/day

a) Basal diet ; shin chon rats food Co.
b} PF SO ; phospholipid-free sovfean oil
¢) PCCO; phosph_olipid-containing corn oil

d) PF SeO; Phosphoipid-free sesamol oil
e) starch : glucose: sucrose = 70:20:10

f) Salt mixture (g per 100g salt mixture) : CaCO, 29.29; CaHPO, -2H, 0 0.43; KH, PO, 34.31; NaCl 24.06: MgSO, -
' 7H,09.98: Fe(C,H,0,)- 6H,0 0.623; CuSO, - 5H, 0 0.156; MnSO,- H, 0 0.121;2ZnCl, 0.02; Ki 0.0005; (NH, ),

MO, 0,, - 4H, O 0.0025

g) Vitamin mixture {mg per Kg diet) :Thaimin- HCI 5 Riboflavin 5:. Niacinamide 25; Ca-Pantothenate 20; Pyridoxine
HCI 5; Folic acid 0.5 Biotin 0.2; Vitamin B,, 0.03; Retinyl Palmitate {1.U) 4000; Cholecaiciferol(1UJ) 4000; Choline

chloride 2000; Menadione 0.5.

& WEstd HEsIY o

fF triglyceride (TG) &2 TGHEA Kit 3
B(HAK, BEAZE Co.) S HAISI BRESE HE
ook & RpmiF € EEMFE 0.02ml & B
5] Esled KRBT 4% Y AR BERAKE 05
ml & m& % T |AS] 37Ce HEMAA 20
o mE@stdch. azlm 01N BEEEBE 3. 0ml
E 23 A EAS # 505mmolXN FAXEHE B
XEE HEs] HiBs3 ok

i — cholesterol (F—chol.) 9] @& F-—chol.
flE Kit AR(B&, EH{LE Co.) o2 HIESIIL
= ?ﬁﬁﬂﬂ?ﬁ L @Elﬂlf“ 0.1miI & [F3l m3ty
REEY 91 BERK 3.0mIE me & 2 BSE
sld 37Cel E@iEoA 15 4/ miRs oL 500nm
A HIREHFHE RXEESE HESG HHSIHTE 2
2] 32 cholesterol ester & E8& T —chol. 8 &9
A F—chol. &8& #lA k3o
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% HDL — cholesterol(HDL —chol.) & &<
# Kit AE(H &, FWHLE Co.)S A3 RES)
ATt & APME L EEMOF 0.3ml & HRBE
YW1 0.1ml 9 HBRKS Lol T B4 & =8
A 104 Bt #HES ob2 3000rpmeoliA] 15 5
BOSESIY 9L LEB®K 0.1ml 2 & R&EEl
&% Eata of7lol BEBEK 3.0ml & msld F
B4sch aulm 37Ce] EREdA 155}@ i 8
& &% SAKEFZ 500 nmollA BAEEE 6}04
#Eslgley LDL, VLDL —chol. ‘%Et‘ T~ chol
4 8ol4 HDL —chol. €8S wA gty

iy #HEA 28BS BEKit RB(HE, RHLEZE
Co) € A AWESAY. & RPny L B
i 0.02ml & EFES] Mel] ARBE 64 P
BEFBRK 3.0m! E Mg 03 2 BA4sHd 37CHE
wigolA 20 R MW # SAEKEFE 500nm
oA BEREES HEste HHsIYch a2l fifFE
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o] BIEE R4S mF 1ml % chloroform—met-
hanolt (2:1, v/v) B&#% 5ml < msle  #ilysl
MFRE 504l & TLC plate(silica Gel 60, Me-

rck Co.) ol B53E3le] chloroform—methanol —wa-

ter(80:25:3v/v)e] RHEBKE BES & zin-
zadze BERHEL Y BENA &5 e Be
H o silica gel & FAUA ER §4E S %
yig=a

3) M EHE 4

fFE BEHES £ Corningiite] EELKEBEEES
Sl 30 7 H BREEKES % Ponceau SE  #
sl i, fetas A 42 agarose filme] SH& S
densitometer ( Backman, Model 12—112) & sc-

BigEol BEY AMMYl VA NENERSD YA e 5

an 31 & Sk FHHE kg Le
M. WEeHER

1. REIGED AER/INE

60 Bige] BRAMS 230 LR £5 BN
e} EBRE 223 REHEL Table 29 2
o AEHES TERS 0.2188T RE HBRI
A ggtout sELe] 0. 147 B} E9ton =3 2
e} S54547E S BRY A~DEINN B2 HEA
& v, 23 #IEEe) FES BEsN By
LEFNED ANE L HEH C~FHolr BEE
o]l 4FY RAMES BRNHRY DEY FHe A

Table 2. The effect of experimental diets on body weight gain and food efficiency ratio (FER) of rat

(9)

Group Body Weight | Food Intake FER
Initial (A) Final Gain(B) (B/A) {C) (C/B)
bl .
Normal 111.3:£7.42  366.3+£26.6 255(' 2?3;’? ) 1170 (0.;,2515)
' X+ 0.
Control 90.7 +4.2 260.01+24. 8 ]69(' ]3'572; 5 1149 (6 ]7497)
b} !
A 94.3:+6.8 302. 9 24. 2 208(‘;%23' ’ 1239 ?'5_]33)
byc)
B 105.7+5.0 3. 1329 22T 1229 (5. a5
b)
Cc 110.7:+5. 6 324.2:+£22.8 2'3("5%32)"‘5 1172 (05.1?13)
. bl
D 108. 6+ 4. 4 322. 5+ 16. 8 2‘3(' 193';7')4' 6 1273 (05.';52)
b
E 117.9+£4. 5 321.4443. 1 203(',5-7*-;;' ! 1222 (oé.]c%)
by
F 122, 1£9. 2 ng.sxd2.9 1960 1280 Glen
' 0. 170
prod  107.6+9.9 316.2+9. 5 208(',5344)‘ ! 1211.0 (5.81)
| 210.7£10.3 0.170
Pco“'_) 112. 1£7.2 322.8+3. 4 (1.88) 1260. 7 (5.98)
. : +7. : 0. 170
Average 109.9+8.9 319.5+7.8 209(' ]6'5]7) 7 1295. 8 (5.90)
a) Mean £ SD

b} Significant difference from control group { P < 0.05 )
¢} Significant difference between PF and PC (P < 0.05)
d} PFQ; Phosphalipid-free oils

e} PCO; Phospholipid-containing oils
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HEL 0.1683 0.154 2 CHI E|R Qgtoe
U 37158 RS BREAAE 0,180 AHE
o} o

BEEAMES FEERH 220%20 & RERH
A wsta, 53 W8S HAY ERG FRAME

gaBel 187T%ETOE ¥ 173% 9 161%°1Ach

a8l3 BEEY S5 T/185 AVEL KR
& BT FR MESRNELS 209%9 161% 2
BWiEEC) aHtd ART Efel 221%9 173% 2
O % 10%EE Wtor] BIEHES AFE 2447
Eo ARG DRIANE 197%2 CH 193%E
o} okzt Egtou HEHe] A -

Fismo 2 B MIEHo| 48Y B, DI, FR
ol iy gmIEmMEo] 188 % v3 WiEHEol &
HHE AR, CB, EFel 52 194%2 SIEHE
S4B @ERINEC] WYt}

Bine #£4E gF AHABMES EFEHINAN 4.59¢
0.2 71 AYn HERIAAE 6.792 71 Bto
o RR#HQJ A~FHIME 5.49~6.51g0 % ER
FRc Botoy HEHERD o a2la HEE
o] EHY SFoVIEH AVEL KEYLE DR
FBE 5.95g3 6.51go= #igHEC] a5ud C
B Efel 5.49¢g7 6.00gr o} 23k, #igEo
SF"E TIN5 BHG BHL 5.55g02 5.94¢
AfREY HJo aBv e B B HE
SHY B, D&, FHY Figo] 5.98g o= #MK
Hol a4<td A, CH, EH9 489 5.81gk
= >4 R 1] =

2. ER

AF el g, B B ooy 24 %2 BEES
B fable 33 23 8EY 4 BB ERM 48
RS Y1 Table 4 9 ) :

fSH sl & BB BEEL F5FE B R
°] 2.97%, Bi#el 0.82%, AK&7F 0.51% 18lm
ZAhol 1.00%EE Y. HES HEHNA 3.38%
27 %1 BIEESANS] FiHe 2.882 #

WM LEaE

BEFAHRY FHY 2.9280 o7t Wil a3
T OB, B, BAE BERM &4 0.92%, 0.62
%, L08%E 713 =k K Bhe BIEHES
AR Ekon HRHe RERSARIN S3to
U HES 2= gt

EF BEY RBREENS HREERS Kl 0.61,

Bel 0.17, B 0.37 28lm BAo] 0.58EF

M-S e ok

3. mARH

1) MmiF Triglyceride(TG) 9 4&

M TGS} &8 Table 594 B upe} o)
E#TIN 120.3+44.9mg/100m! 2 M TG o)
e 3l g E 111.3+31.9mg/100m!?
2 o dgton} HEI £V gidleon, REHAA
£ 113.5+15.7mg/100m! ~ 175. 6 + 35. 6 mg/100
m! 2 #ie] £Rel BN BE7 A & A#
T DA SRERT FESHA =& KES U

Ellle B, C, E, FRIA = HEHERT Sdo}

AR %271 9T zEln S48 HES C
B3 DRANE BEESHHS DR TG Ao
AR Ehou B85 2780 BEEAER
Ql BEfs FRolME Ukou HEito] silch
2) M HisEe 4R
o BisEe] SRS EEEA 93.1+10.9mg
/100 mi o]l 31 HEBFAN A= 83.2+13.3mg/100m:

o2 HBHAA ko FEH Ao BRE

& 84.1+9.6mg/100m! ~108.0+ 7. 5mg/
100mi 02 AR FHS BAG RE BB
HERRT BB %o R/)ER EFA F
BS BASDE BEEFAAER ARY CHREY
WIEEaARS BRES} DR BIsE ok ARl
A =gk

22 BERBE{Lig# Q) T—chol./PLS) & FX
FollA 0.66 2.2 713 =4 EFS B ZE
BREA SEBEe] 0.59 8T} ugton] BISHEES
HREC BIEEASERAAY o Wi

G4 —
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Table 3. The effect of experimental diets on organ weight of rats

BIEES] BEY AMHY WA MSKERSC Uils ¥ 7

(g)

Group

Liver (%) 9

Kidney- (%) Brain (%) Testicle (%).
Normal 10. 9 0. 98% 2.740.3 14401 3.54+0. 2%
(2.98) (0. 74)_ (0. 38) (0. 96)
8.841.4 2.4+0.3 1.6+0.2 2.84+0,2
Control
(3. 38) {0.92) (0. 62) (1.08)
A 8.74+0.7 2.44+0.4 1.6 1+0.1 3.14+0,2
(2.87) (0.79) (0. 53) .(1.02)
B .041.2 2.81+0.5 1.74+0,2 3.340.1¥
(2.75) (0. 86) - (0. 82) (1.00)
C 9.540.9 2.61+0.3 1.640. 6 3,34+0,3%
(2.93) {0.80) (0. 49) (1.02)
D 10.11.1¥ 2.7x+0.3 1.7%£0.1 3.240.2¥
(3.13) (0. 84) (9. 583) (0. 99)
E 2.51+0.8 2.610.3 1.7120.1 3.20,3%
| (2.96) (0. 81) (0. 53) (1.00)
£ 8.8+£1.6 2.54+0.3 1.5+0, 29 3.0%+0.4
(2.76) (0.78) (0. 47) (0.94)
9.234+0. 38 2.5340. 09 1.6310.05 3.20%0.08
PFO (2.92) (0. 80) (0. 52) (1.01)
p Q. 30&0.57 2.67 0. 12 1.6340.09 3.174+0.12
CO (2.88) (0.83) (0. 50) (0.98)
9.4+40.7 2.640.1 1.5+£0.2 3.18+0.2
Average (2.97) (0 .82) (0. 51) (1.00)
a} Mean = SD
b) Significant difference from control group ( P < 0.05)
¢) Significant difference between PFQ and PCO (P < 0.05}
d} (%) : organ weightlbody weight x 100
Table 4. The correlation coefficients between body ahd organ weight (N=56)
Group Liver Kidney Brain Testicle
Normal 0. 26 0. 61 0. 99 0. 56
Control 0. 47 0. 05 0. 51 0. 34
A 0. 19 0.10 0. 31 0. 21
B 0.93 0.70 0. 94 0. 10
C 0.7¢9 0.79 0.95 0. 90
D 0. 84 0. 56 0.97 0. 24
E 0. 53 0. 49 0. 81 0. 40
F 0. 84 0. 83 0. 81 0. 84
Total 0. 61 0. 17 0.37 0. 58




Table 5. The effect of experimental diet on.serum triglyceride (TG), phospholipid (PL) and total

cholesterol {T-chol.) of rats |
: (mg/100ml)

Group TG PL T-chol T-chol/PL rd)
Normal 120. 3£ 44. 92 93.1%10.9 61.3%5. 2% 0. 66 0.73
Control 111.34+31.9 83.24+13.3 49.54+3.0 0. 59 0. 91
A 153.84+45.2Y 89, 447.1 51.248.0 0.57 0.98
B 135.0+46.8 100. 9+ 7. 2b% 58.3+£14. 4 0. 58 0. 98
C 119.6 +31. 7 97.347.4Y 49.7 +8. 2 0. 51 0. 83
D 175. 6 + 35, 6>’ 108, 07, 5b<? 54. 44 3. 0% 0. 50 0. 86
E 118.4+69.4 91.6%5.7Y 54, 5+13.9 0. 59 0. 62
F 113. 53+ 15.7 84. 11+9.6 46. 5+7.8 0. 55 - 0.92
PFO 103. 6% 16. 4 92.8+3.3 51.8+2.0 0. 56 0. 59
PCO 141.4+25.8  97.7+10.0 53.1%+4.9 0. 54 0.75
Average 135.9+22.3 95,24+7.9 52.4+3.8 0. 556 0. 61
a) Mean £ SD
b) Significant difference from control group { P < 0.05 )
c) Significant difference between PFQ and PCO (P < 0.05 )
d) r = Correlation coefficient between PL and Tchol.
Table 6.. The effect of experimental diet on serum total, free and ester cholesterol of rats -
: {mg/100ml)
Group Cholesterol Ester-/Total-
Total- . Free- | Ester-
Normal 61. 3+ 5. 28 9.8%1.8"Y 51.543. 4V 0. 84
Control 49.5+3.0 6.5+1.6 43.0+2.6 0. 87
A 51.2%+8.0 8.9+2.7% 42.3+3.3 0. 83
B 58.3+14. 4 7.84%2.5 50. 5+4.4v 0. 87
C 49.7 8.2 8.8+1.9% 40.9+4.2 0. 82
D 54. 4+ 3. 0P 9.4+2,7Y 45. 9+ 1.6 0. 84
E 54. 5+ 13.9 9. 142, 1? 45.4+4.8 0. 83
F 46.5+7.8 6.7%1,8° 39.84£3.2% 0. 86
PFO 51.8+2.0 8.94+0.1 42.9+1.9 0. 83
PCO 53.1+4.9 8.0+1.1¢ 45.41+4.4 0. 86
Average 52.4+3.8 8.5+0.9 44.1%3.6 0. 84
a) Mean t SD ' .

b) Significant difference from contro!l group (P < 0.05 )
¢) Significant difference between PFQ and PCO (P < 0.05)

3) m# T—chol.o| &8

m#Fe]l T- chol. 3 Ester —chol. & €&& Table
6 ojA] B ule}l g

B®iel 48 T—chol. &L 46.5~58.3mg/
100ml & FE#¥] 61.3mg/100ml ¥t} FHE3HA

Rgton] $EBEel 49. 5mg/100m! Boke kot

BEMl g BHBmEANA BNEHY EfES F
FE B Bl EAENY BRI Fafolr #iE
BESANY AR CRET Zgtoy FEHS €l
cel=3
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Ester/ T—chol. 9] & HEHIA 0872713
B3 HREIMNE ERR £ 0.82~0.86
ol JERFSENAMAE 0.83Ud] BEESHR
AME 0.86 22 BEES 85T EE FollA =t
=

4) M HDL—chol. o & &

fi¥% HDL —chol.3 LDL—, VLDL—/HDL-
chol. 8] && Table 73 2}

HDL —chol. &2 IE##NA 39. 4mg/100m!
2 HEHY 42.2mg/100m! 2o} Ytov FEH
ol flom, B&®FINMNE 41.4~45.4mg/100mi 2
SIS A7)ES HRG B I3 =U%m:,
I71E RN 4 Yo B HBEH]
it

283 LDL-,VLDL—/HDL - chol. 8] & IF
BHA 0.56 o= M =3, HERFAA 0. 17
BV woton] BERFAA A0S wEpMEY EH
B FHS BAT BE FoA BIRBEHESERY A

#HY CHRCY BEESAERA BR3 DR o

sttt 53 318 gREENA 7P ko, 2
A1 waEBANN 71 w3tk

Table 7. The effect of experimental diets on serum HDL- and LDL-, VLDL-cholesterol of rats

#BiRESl BEY BRI VA MERERSN vijs g% 9

5) M HBigHEe BRS

¥ BisEe] BR5S Table 83 o}

LPCe 4 &o] 5.4~10.1%2 71% A5 PCco &
£o] 44.6~53.4%= 717 2on PEE 22.5~36.6
%, 22 SME 11.4~ 156 %2 I HISE S
R4 £8& LPC{ SM {PE ¢ PCHEolT}.

BIREaAH B,D,F&e 8 HilkE RS
SRS BIREHEAAED A, C, ER] 2fug
PC= 3.7% HESH BP9 PEE 6.5%71
HESA wmslgen, LPCY SMe& Ao
U HEH] itk

6) Mm% ZHHES &

¥ BAES #RYS Table 9} 2}

IEHE#H Albumin 88 50.0 +1.5%°l1 SR
ol e 61.2%Z FES =01, HHRIEA A
~F#f2] Albumin @B& 55.4~62.T%2 $REf
Hrhs U EEHENTGE 2o A4S Jephir).

G/Aghe EREBAINE 102w sl HEEIN
£ 0622 BEoslgoy BREAA /1852 B#
g Eff9 0.598 BASIiE 0.74~0.86 02 %
BEEC o K#ELS JERY oo, HIRET S A8E2 B,

(mg/100ml)
Cholesterol
Group : . B/A
- HDL-(A) LDL-, VLDL-(B) Total/HDL-
Normal 39.4+5.0% 21.9:4+2,7Y T 1.56 0. 56
‘Control 42.2+2. 5 7.3%2.3 1.17 0. 17
A 41.4%+5.9 9.8+4+5,2 1. 24 0. 24
B  41.0+5.6 17. 344, 9bc 1.42 0. 42
C 43.0+ 5.6 6.7+3.4 1.16 0. 16
D 45. 4+8.1 9.0+2.8 1. 20 0. 20
E 43.3+5.9 11.2+9.7 1. 26 0.26
F 42.3+6.3 4.2+1.99 1. 10 0.10
PFO 42.6+0.8 9.2+1.9 1.22 . 0. 22
PCO 42.9+1.9 10.2+5. 4 1. 24 0. 24
Average 42.74+1. 4 Q.7+4.1 1.23 0. 23
a} Mean + SD

b) Significant difference from control group { P < 0.05 )

c} Significant difference between PFQ and PCO (P < 0.05 )
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Table 8. The effect of experimental diet on serum phospholipid classes of rats (%)
Group _ Phospolipid o
LPC M PC PE
Normal 9.44+6. 19 14.5+5.3 50.0411.2 26.1+3.4
Control 5.8+1.6% 12.2+5.2 51.81+11.7 30.2+6.5
A 7.5%+2.1 11.4+2.3 53.446.7 27.7%7.0
B 7.3+2.4 13.2+1.9 46. 51 2. 4% 33.0+4.8
cC 10. 1 1. 8% 15.6Xx6.2 51.84+10.7 22.5+5.0
D 7.3+2.39 11.41+£2. 5 53.1+%+9.9 28.2+4+9. 4
E 6.41+6.7 15.3%+5.0 $§0,.1x10.5 28.2+4,0
F 5.41+1.8 13.4%+5.2 44, 6+2.8 36. 6 + 3. 4%
PFO 8.0+1.6 4. 1+1.9 51.8+1.4 26.1+2.6
PCO 6.7+0.9 12.7+0.9 48,143, 69 32. 6+ 3, 4%
Average 7.34+1.4 13.4+1.7 49.9+4+3.3 29.4+4.4
a) Mean £ SD
b) Significant difference from control group ( P < 0.05 )
c¢) Significant difference between PFO and PCO (P < 0.05)
Table 9. The effect of experimental diets on serum protein of rats (%)
Globulin{G)
Group Albumin(A) (GI/(A)
Q- a5~ B- -
Normal 50.0£1.5% 13.410.9Y 5.84+0.4 19. 6 0.5 11.241.0% 1. 00
Control 61.243.92 7. 941.1 5.74:1.7 19.9%+4.7 5.3x2.8 0. 62
A 55.4+3.5 14.7+0.7Y 7.5+0.6P 15.0+24Y 7.441.7 0. 81
B 55.5+3.6" 15.7%x2.2 4,120,359 15.4+0.4 9.3+ 1.9 0. 80
C 56.2+2.0"” 13.2%+2.0% 7.0+1.0® 16.34+1.9 7.3x1.3 0.78
D 53.9%£4.3Y 15.442.0% 4.5+0.6° 18.0*+1.4 8.2+4.3 0. 86
E 62.7+2.7 12. 541,55 4, 1+0.5" 15 440,90V 5.3+0.7 0. 59
F 57.4+£3.99 13.8£3.1”  3.9£1.0™ 16.6+1.9 8. 3 1. 4% 0.74
PFO 58. 1x3.3 13. 5%+0.9 6.2x1.5 15.6+0.5 6.7+1.0 0.72
PCO 55.6%1.4 15.0+0.8¢ 4.2+0.39 16.1%1.0 8.6+0. 5% 0. 80
Average 56.9+2.8 14.2%1.2 5.2+1.5 16.1x1.0 7.6+1.2 0.76
a) Mean z SD

b) Significant difference from control group {P < 0.05 )
¢} Significant difference between PFO and PCO (P < 0.05 )

D, F#2] G/AZ-S 0.809d vlsl HBEAEFEEHEHY
AC,EH gt 0.722 o 2 RS
o} EF giobulin®] R4S 2H S— globulin ©)
15.0~18.0% = 71 23 a;—globulin©] 3.9~ 7.5
%Z 7V4 A om a,—globulin& 12.5~15.7% 2

Ul

—~08 —

g3 7—globuline 53~9.3%c|22 Mm#H globu-
lind 4&e B—Da,—)7—)a:—globulin .
1) miE EERSES R
o] T— chol. 3 HDL—chol. 8|1 H#IEH
Rilel #BAMRERE Table 10 3} 2T}
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Table 10. The correlation coefficients between lipid factors in serum of rat

B BrEd AMMA YA MEFEKERSY vAS E¥

. (N=56)
Variable Total-cholesterol HDL-cholesterol Phospholipid
Total-cholesterol 1. 00 0. 56 0. 61
HDL-cholesterol 0. 56 1. 00 0. 55
Phospholipid 0.61 0. 55 1. 00

m#E T—chol. 3 HDL —chol. e HGRE=
0.56°] 3 #WigE Kelts 0.61¢lW HDL—chol. 3}
HISE Mo MimGHs 0.55 8 JEdTh

V. £ £

1. IR} BEIRIER

& R el wEEmED HELHEME
HBRAES 0.95°1 32 aEBERESE 0.01 o2
pEENES aHEHERERC YR Y B B
o W= Aoy veRdr

B BEEESHHY A C, EFS T8 #8H Hinxk
& 194%9d 3l WEASERHS B, D, FiA
= 188% 2 6%RE 9 @mmagort HE4C] 8l
2tk 28V PLS €46% 37185 7| HU B
gyl FHEANE A& 12% EE 4 #Bm3iie
22 A BIEEC BE BR =55 £Hc #
£9 9 —EA Tt

BEES MK 71E BRAM BES KBRS
2 BAANIIBE B Wi RkE Rt A
o2 dBA Yorve amYET EmAE A2 A
=P ov HBREC 289 E715E &S B
At Binse 71 BollAle 23818 A SRd A
BIEEaBFEY B, D, F#e 15 YA #HiE

HIEERHU A C ERS 15 aEREo] 5 0.17

2 FWe xOF @i Bt

e BEIM & BRI/ XS BoES B
H S 2. 97 %, EBS 0.82%, M= 0.51 %
aglal BALS 1.00% BREZ RSVFe #ES 2
stor > 2A> K> Re = FAMNT &
S84 BElEEC] ol ke RRo 583 4% 7
X REREE AT F Aoy BEN & BEEEH

o} RGBT PLIESEHEY PL aF#HAM —&
Moz o & EHNS Vel a8 RES £
EaEasle] HMGRe FiE 204 44 0.61
o} 0.58 & ¥lw3 ¥ EHES Jelden By

BEJAAE 44 0.373 0.172 @& FHMRS Y
123823

2. Mg Rt

mEe TGRS 8ot Anz Fiike] &
R ZERERC 7= A9 miFelAl TG T—chol.
o] KEol 5 Fowl BEREE{LY kol A Ro
2 AEad.

mige] E¥ TGEHES Aol 100~200 mg/
100 ml ] 2% #FoMe 80~120mg/100mio| Y
o & EBAAE 111~175mg/100ml & 1E%
KR 7t 24 Jeldou BEHASES #HES)
9 o] M) FEWTOE Wk &5 Hg}
= Y| § Ko

FAET FNEHAHE PLEARES B, Fe)
TGa&Eo] doy FElM] il PLE &K%
SFF7)15H DEdA e FEsH LAsIslens
m¥E TGS €82 /Y BEEY B8E aA v
A e Aoz BEHUCH

miEel PLEES T-chol. €87 & TiRMAM
o} @pnell ok}l Mmloe HisEaE= 684+ (0. .89
X T— chol. €89 FifRe] RYEE Roz #HE
Hou*® &k BRIAME EZRA —%IA 2
I 83. 2~108.0 mg/100 m! & F*¥2] fiEHc b
kel aEla PLo] 4%d" 379 S48 #
91 B, D¥e] fiy PLERS PLIESHERY A,CH
o ARG HFE] BmIRons AWK HKiEH
¥ #BEE 482 #hAdle Aoz BHAL
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ERRAS mEddl 288 PCARS 145~200
mg/ 100 mi o1 \}* H4RE 29~93mg/100mio]m
65 &7t 5™ BF 175~275mg/100ml o, T
158 ~232mg/100ml o] EiRfs= 205 ~291mg/
100ml ojc}k. a8l3 653 LAlolW Bk =% 196
~366mg/100ml & EBm3ct o]elgo] mEel BiilE
Hfol im0l uleld #mshs RS mH T—chol.
o] ol wal #/msly] o Fo| g™
M) #gE, 3 PCY} = 3w el PCYL
ZEo B BRES BAAIIBE HAESEEE
2 HRY & UL, BEAEY BRol HEE M
B3 TGHEHEEV =23 BRAA Zix4 mEe
ZRE M TG L chol. o HEiggo] o} sy
Fo) kol RS 1 mE@RAN Bl &4
5l myelin $$5 R BER/E ol ool &
o BAY REEES Bty £RS dod AR
o2 4A UG |

fi#e) E% T—chol. §&o] AlZelMdEs 150 ~

280mg/100ml o] 2% YF A= 46 ~50mg/100ml

olme®™ K RN WEEY T-chol. &L 46.5
~58.3mg/ 100ml £ [EFEKEoIR, PLS &K T
F7E3 SFEFNEHY B, DR T-chol. §80°]
PL3EEEHU A, CHYY & KESIN oY HE
#o] ANT, FVIEFlMe PLIEAHERHYU EHRY
ot PL 28F#S FFAA 147T%EE By
HA] FEHS AU 23V HRE/LCEERE d9
A T—chol. /PLELE ¥ PLEHEHS B,D, FB
ol Fgko]l 0.54 2 PLEAHH A, C, E B
0.56 B} 3 Hgltom s ﬁsm HBIRES MmiFe]
T—chol. 8&S BE&EEIAIIE AR m¥Fe] B
BEES BMMAIA T—chol./PLES BAAITIBZ
HAbE{Le] B4 S A A2 A 2}51%11:} =1
RN BEEC| BHRE{ILES BIFE 9\1:: R &
T—chol. 8 &4®-2 MWHs}7) ol Bo] ohla}t PLARE
ol #mste] T—chol. 9 EigL E:@a}ﬂ oj) 2o} 2}

3 Ayztg

m#E T— chol. ﬁﬁ#iﬁ FBEEERS HAGRES
B 0.62~0.98 2 R & oA 83 EHEMS
ehic -

m#el E% cholesterol esters®] &S
A T—chol. €& 65~ 75 %]

Aol

Aol M=

BREMCEEE

79 ~85 %o & RRAME 82~8T%= %

F& AMg JepdEd o] &#HE# cholesterol
o] & ol &mﬁmﬂ Awa AEHE cholesterol
o] &fe] 8o U7l MEY Aoz AzEch

ae]x PLEFRA B, D, F#fe] 35 Mm% chols
esterol ester & @8H7} 86 %= PL FFEHFFH
A, C,Ef SR 83%XET o 2 A
2 &l #HIEE IFEY BEHESES HhAA
cholesterol ester & HRE R#E37] HFQ Ao
2 AzE, &, #BIEEQQ PCE lecithin—chole-
sterol acyl transferase(LCAT)7} HDLe| <
Al #&3t=S LCATS #E#S EAA713 HDLA)
69 LCAT= PCY 24 kR¥E &8 EUHER
£ cholesterol & BEIA|H LPC% cholesterol
ester o] WS Hisl=r] PCo] fEibEkol fafnd
AR Ry W] LCATS Eifo] o Bo] +8
g,

LCATS] 23 cholesterol®} ester 3l+= chole-
sterol o] [ERAE] #4Y REZ mEAs) =HF
274 8l cholesterol o] g8 O & HBoE B
3= AL BFikdtar LCAT 293ty #ERE LPC
£ TGS MAS®E BHslnz BEES nkol
cholesterol esters 3 LPC4E<S #mAAA TG
o} MATRE RESIEE FE fie B R E ol A5 B
EHE WA S BES 7 Ao=w dHA.
Mol HDL-chol. €& & F@7 #:Flol ulal
g7t At BFE 30~70mg/100ml ol % F
= 30~85mg/100ml o] }5® 3 FH ol o] 4= 36
~48mg/100ml 2, FTE®S 16~33mg/100m! &
EFE2 16~23mg/100ml 2, I8l: MEe 23
~49mg/100ml 2 &% HRT HES s ot A
oA Bos Ue K¥olith & ®EOIAM At
gifsEol mEe] HDL—chol. & #(E FAE=
3 o}, Childs €19 & &fite PC7} HDL~ chol .
o] K#Z #BimAl71 LDL—chol.9) KEL EHA
ickn #®4E3hg ol

MmiE L m#Elx] T— chol., TG, VLDL, LDL%
o] §8c o FERBEHLE £RET= FHESH
3, PL3 HDLY &fc] 2oW RARETZ fF
AT qgglp g T-— chol./HDL — chol. tt7}
WA EREE] ETHE Aoz BHgea™
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HDL/LDL K7} Ro5h RMHE LASE A

o2 ARk 28U Howard $™& & RMA
BREEE-S BHE soya PCE H¥|(baboon)olAl &
RIS R KBIRE LiES] Bdom RS HER
Ee g s @i T—chol, PL, cholesterol
ester §9] 4&5% PCol M AR Sole BB
< HAA] R oa #esih

X BRAME &E% #IEE] HDL— chol. &%
< BMA7IA] B8 Aoz e,

3. miE WigE 2 BEs

EFNY RAY O #REES 88 150~200
mg/100mi o] 3L o1 ] # 60% ol AH2l 90 ~ 120
mg/100ml 7} PCE 7} w31 SMe] €& 7~25
%% 10~50mg/100ml ¢} PES] 48& 5~ 19
%E T~38mg/100ml 4FSHALYUY & FEIAM
E LPCE 2g8lA] PCe] 480l # 50~62 %E
713 B3, SMe] 28] ¥ 11~16% & 718 A
onf PESl 8BS # 22~37% % ez YES
o},

BEY BREol nEel BIEE SRS v B
#Z Haskl 85T = ey —mies PL
4% B,D,F#olA PES 48U W 5% EE
7} AT A2 YElYEY olAL mifo 2 RH
ethanolamine & ¥o} PE& WHR3t:, EKE PE
= PCEXRE acetyl choline o] R = #EH
TERER methyl 43t PCE #@#A17]+<= AR
ol mEY F& WS vy Aoz mpmETh

4. MhiE E8H

MmiEARS] - PCE globulin®l KES #HMAA RE
BEES mEANZs oz dHH=HY & FHERNA
% globulin/albumin(G/A) &2 Sl R F7)&
ol ABEOIAE 0813 0.8002 R/ Qo
U 247189 #7158 C,D,E, FEdAAE PL
SABN D, P8 G/AzZel 0867 0.742 PL
Fa&HHE C, EB 0.787 059K} # 10~25
% winstPon® wii: HigHEe mEe G/A#
& BmA7IE RoE Azt

BIEEC BEd RAMZT VA mMBEERS e g8 13

5. Mm% IBRASES BEEmGR

fi# BEERSHS HMERE T chol.# HDL~
chol. oAl 0.56 ] T—chol. & PL Bl 0.61
ot} HDL— chol. 3} PLE¢]A] 0.55 2 vielyic},

- BlESIA mEe uig gol AXAE AT mye-

linF&, Aeld Fo] FHRe] HEE Hojg 5
3 AF oo strie F47 AN A nE 4
A Y2r) foe F30 Yoy PCE B4R %
o] BAREA o2 Yol & B3 4Fse R
gva BREc =35 PCE #mslr] 913t £8850)
U T EHE ALY 23|13 PCHBE Bl A
ol ] B2 PCE 44 ¥& & vk Az 4+ )
o, PC7} 284 T s S HAEYT <+
N=F FESE Ao cMER matk Rl o
= Aol £01 BEET Sy 3 uie 271
t Aoz Aztede PCr/t A5 o] Hdyshd
B ERER, BIF, EHESWIERE (salivation) S
o7l A% U4A e Aoz AV wfoivh

A
i

V. &

Ouifi

Sl BiEel B30 mE WER S olx) 1y
2o sl stnx] f8Ee] 11048 5g% 1= sprague—
Dawley % 7 5672 & Twlg|® 8#foy 1}y
o] 60 Hfdl FAFSIU. |

BEREHs B - Casein @ Salt mixture: vita-
min mixture= 60 : 18 1 4 : 1 2 BAH BREH
g Afrzol HMAES o, RAKSE F7)
8, SF4VE, A7NE%S 18 1g8 ELogrs
Aot BEEAAmEE BEoR HE HMd A
& HANAL BIEREMZE HERAHMS EH

sl Th

60 B HEBET B9 # DA ASFHERE, B
BEME, OF BERSS Ssd oew ge &
22 Ay

1 AN BIEES AEPET BERMES W
AN AT

2. mEEM BEES BEY 4 REEEM HH
BIGRE B AA |
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3. Rl JIEES miFe] BIEEY cholesterol
esters &S BMAMRA L, T—chol./PLS] & &
PR Z o, i

4, Al BIEES 1f1 {5 2] bhq_ép_hatidylethanol-
amine 2] &S BMAIRAT.

PlEel 12 Bel Aol 7€ AL 7E 4
A oA Hola g AFF718Le FasHx
¥4 XA} cholesterol esters 9 §Fe F7}
HAonz FHFset AWg oty A Z
A=A gL AEY AF qod AXNAe 4H3
= Aol FYx AZtd T,

X 3}
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